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, 2 (3 )




















$\rho\dot{u}+\rho(u\cdot\nabla)u=-\nabla p-\eta\nabla^{*}\nabla u$ (4)
. $\eta$ .
2.2






$\nu\cdot u$ $=$ $0$ , (7)
$(u_{\tau})_{\nu}$ $=$ $0$ (8)










, $\ell$ . $\Phi$



















$L$ , $U$ , $\Theta$
$t= \frac{L}{U}\overline{t},$ $u=U\overline{u},p=\rho U^{2}\overline{p},$ $x=L\overline{x},$ $\Phi=L\overline{\Phi},$ $H=\overline{\frac{H}{L}},$ $\theta=\Theta\overline{\theta},P=U^{2}\overline{\ell}$
, (
).
$\overline{c}\overline{\theta}+\overline{k}\nabla^{*}\nabla\overline{\theta}=0$ in $\Omega^{-}$ ,
$\overline{c}\overline{\theta}+\overline{k}\nabla^{*}\nabla\overline{\theta}=\overline{c}\nabla^{*}(\overline{u}\overline{\theta}+\frac{1}{R}(T\overline{u})\overline{\sigma}$ ,
$\nabla^{*}\overline{u}=0$ , in $\Omega^{+}$ ,
$\overline{u}+(\overline{u}\cdot\nabla)\overline{u}+\frac{1}{R}\nabla^{*}\nabla\overline{u}=-\nabla\overline{p}$
$\overline{\theta}=\overline{\theta_{\Gamma}}$ on $\Gamma$ ,












. $c= \frac{U^{2}}{\ominus}\overline{c},$ $k= \frac{\rho LU^{3}}{\ominus}\overline{k},$ $\sigma=q_{\frac{U}{L}\overline{\sigma},R}=\frac{\rho LU}{\eta}$ .
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$(x, y, z)$ $(r, \theta, z)$ ,
$\theta$ $\theta$ . , $G$ 2
. $\Gamma^{a}$ .
$- \nabla^{*}(u^{r}, u^{z})=u_{r}^{r}+\frac{u^{r}}{r}+u_{z}^{z}$
$c\dot{\theta}=-k\overline{\nabla}\nabla\theta$ in $\Omega^{-}$ ,
$c \dot{\theta}=-k\overline{\nabla}\nabla\theta-cu\cdot\nabla\theta+\frac{1}{R}(\nabla u)\sigma$ ,
$\overline{\nabla^{*}}u=0$ , in $\Omega^{+}$ ,
$\dot{u}=-(u\cdot\nabla)u-\nabla p-\frac{1}{R}\overline{\nabla}\nabla u$
$\theta=\theta_{\Gamma}$ ‘ on $\Gamma$ ,


















, $r$ , $z$
1 .
$u’=0$
$u$ (z-) ( $z$ ’ ).
$S,$ $S^{+}$ $z=s[t],$ $z=s^{+}[t]$ ,


























$c\dot{\theta}=k\theta^{u}$ in $\Omega^{-}$ , (16)
$c\dot{\theta}=k\theta’’-cu\theta’$ in $\Omega^{+}$ , (17)
$\theta=\theta_{\Gamma}$ on $\Gamma^{\pm}$ , (18)
$\theta^{-}=\theta^{+}=0$ , (19)
$\ell\dot{s}=(\theta^{-})’-(\theta^{+})’$ , (20)
$u=( \frac{1}{\alpha}-1)\dot{s}$ on $S$, (21)
$\theta’=0$ on $S^{+}$ (22)
.
( ) $\gamma$





Cliernoff [9] . (24)







$E^{i+1}-u$: $=$ $\frac{\Delta t}{\mu}(-\chi^{i}u^{i}(e^{i})’+(E^{i+1})’’)$, (26)
$e^{i+1}-e^{i}$ $=$ $\mu(E^{i+1}-u^{2})$ , (27)
$u^{i+1}$ $=$ $\gamma^{-1}[e^{i+1}]$ (28)
.
, $\mu>0$
$\mu\gamma^{-1}$ ( 1 )Lipshitz
([9] $\}_{\llcorner}^{\vee}$ , Stefan Chernoff














. 1 , $t=1$
$n$ . 2 $n=512$
. $s=$
$s^{+}= \frac{11}{9}$ , .
6.1.2 Neumann
$\theta_{\nu}=0$
, . 2 , || $t=0.25$
, $n$ . 3
$n=512$ .




$\rho^{-}=917$ , $\overline{k^{-}}=24$ , $\overline{c^{-}}=1.2,$ $\overline{\ell}=100$ ,
$\rho^{+}=999$ , $\overline{k^{+}}=5.6$ , $\overline{c^{+}}=5.6,$ $\overline{\kappa}=100$ , $R=20$
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126
2: Diriclilet 3: Neumann
, $U=10^{-3},$ $L=10^{-1},$ $\Theta=10^{-6}$ .
$\Omega^{-}[0]=]0,1[\cross]-1,0[$ , $\theta_{\Gamma}=-2$ ,
$\Omega^{+}[0]=]0,1[\cross]0,0.2[$ , $\theta_{S+}=0.1$
, $\Omega^{-}[0]$ $\Omega^{+}[0]$ 40 $\cross 40$ .
















































IIITAC M-682H S820 .
[1] J.R.Cannon, E.DiBenedetto: On the existence of weak-solutions to
an n-dimensional Stefan problem with nonlinear boundary conditions,
SIAM J. Math. Anal., 11, 1980, pp.632-645
[2] J.Crank: Free and moving boundary problems, Clarendon Press, Ox-
ford, 1984
[3] A.Fasano, M.Primicerio, S.Kamin: Regularity of weak solutions of one-




[4] A.Friedman: The Stefan problem in several variables, Trans. Amer.
$Mat1_{1}$ . Soc. 133, 1968, pp.51-87
[5] Y.Katano, T.Kawamura, H.Takami: Numerical st.udy of drop forma-
tion from a capillary jet using a general coordinate system, Theor. Appl.
Mech. 34, 1986, pp.3-14
[6] H.Kawarada: , , 1989
[7] K.Murata, M.Natori, Y.Karaki: ,
[8] M.Natori, H.Kawarada: , Japan. $P1_{1}y$. $31$ ,1976,
pp.547-551
[9] R.H.Nochetto, C.Verdi: An eff cient linear scheme to approximate
parabolic free boundary problems: error estimates and implementation,
Math.Comp. 51, 1988, pp.27-53
[10] R.H.Nochetto, C.Verdi: Approximation of degenerate parabolic prob-
lems using numerical integration, SIAM J. Numer. Anal., 25, 1988,
pp.784-814
[11] D.Takahashi, Y.Takeda, H.Takani: Numerical simulation of collision
of liquid droplets, Theor. Appl. Mech. 36, 1988, pp.3-15
[12] Joe F.Thompson, Z.U.A.Warsi, C.Wayne Mastin: Numerical grid gen-
eration, North-Holland, 1987
14
